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tgatcctggc tcaggacgaa cgctggcggc gtgcctaata catgcaagtc gagcggacag 60 
atgggaagct tgctccctga tgiaagcggc ggacgggtga gtaacacgtg ggtaacctgc 120 
ctgtaagact gggataactc cgggaaaccg gggctaatac cggatggttg tttgaaccgc 180 
atggttcaaa cataaaaggt ggcttcggct accacttaca gatggacccg cggcgcatta 240 
gctagttggt gaggtaacgg ctcaccaagg caacgatgcg tagccgacct gagagggtga 300 
tcggccacac tgggactgag acacggccca gactcctacg ggaggcagca gtagggaatc 360 
ttccgcaatg gacgaaagtc tgacggagca acgccgcgtg agtgatgaag gttttcggat 420 
cgtaaagctc tgttgttagg gaagaacaag taccgttcga atagggcggt accttgacgg 480 
tacctaacca gaaagccacg gctaactacg tgccagcagc cgcggtaata cgtaggtggc 540 
aagcgttgtc cggaattatt gggcgtaaag ggctcgcagg cggtttctta agtctgatgt 600 
gaaagccccc ggctcaaccg gggagggtca ttggaaactg gggaacttga gtgcagaaga 660 
ggagagtgga attccacgtg tagcggtgaa atgcgtagag atgtggagga acaccagtgg 720 
cgaaggcgac tctctggtct gtaactgacg ctgaggagcg aaagcgtggg gagcgaacag 780 
gattagatac cctggtagtc cacgccgtaa acgatgagtg ctaagtgtta gggggtttcc 840 
gccccttagt gctgcagcta acgcattaag cactccgcct ggggagtacg gtcgcaagac 900 
tgaaactcaa aggaattgac gggggcccgc acaagcggtg gagcatgtgg tttaattcga 960 
agcaacgcga agaaccttac caggtcttga catcctctga caatcctaga gataggacgt 1020 
ccccttcggg ggcagagtga caggtggtgc atggttgtcg tcagctcgtg tcgtgagatg 1080 
ttgggttaag tcccgcaacg agcgcaaccc ttgatcttag ttgccagcat tcagttgggc 1140 
actctaaggt gactgccggt gacaaaccgg aggaaggtgg ggatgacgtc aaatcatcat 1200 
gccccttatg acctgggcta cacacgtgct acaatggaca gaacaaaggg cagcgaaacc 1260 
gcgaggttaa gccaatccca caaatctgtt ctcagttcgg atcgcagtct gcaactcgac 1320 
tgcgtgaagc tggaatcgct agtaatcgcg gatcagcatg ccgcggtgaa tacgttcccg 1380 
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ggccttgtac acaccgcccg tcacaccacg agagtttgta acacccgaag tcggtgaggt 1440 
aaccttttag gagccagccg ccgaaggtgg gacagatgat tggggtgaag tcgtaacaag 1500 
gtagccgiat cggaaggtgc ggctggatca cctcc 1535 
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(54) NEW MICROORGANISM BELONGING TO BACILLUS SUBTIUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new microorganism capable of decomposing protein contained in organic waste fluid 
and/or biological sludge, and therefore having protease activity of high capability. 

SOLUTION: This new microorganism Bacillus Subtilis X~2 belonging to Bacillus Subtilis has capability of decomposing the 
protein contained in the organic waste fluid and/or the biological sludge. The organic waste fluid and/or the biological sludge 
preferably comprise sewage surplus sludge. The microorganism preferably comprises the Bacillus Subtilis X-2 which is 
deposited to be given an assignment number of FERM P-1 801 5. 
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CLAIMS 



[Ciaim(s)] 

[Claim 1] New microorganism bacillus subtilis X-2 belonging to the bacillus subtilis equipped with the engine performance which 
disassembles the protein contained in organic nature waste fluid and/or living thing nature sludge. 

[Claim 2] New microorganism bacillus subtilis X~2 belonging to the bacillus subtilis according to claim 1 said organic nature 
waste fluid and/or whose living thing nature sludge are sewage excess sludge. 

[Claim 3] Trust number FERM New microorganism bacillus subtilis X-2 belonging to the bacillus subtilis according to claim 1 or 
2 deposited as P-18015. 

[Claim 4] New microorganism bacillus subtilis X-2 belonging to the bacillus subtilis according to claim 1 to 3 characterized by 
said new microorganism having the mycology-property of following A-D. 

A. Gestalt-property (1) The form of a cell: A Bacillus and (2) Motile existence : [ +, ] (3) Existence of a spore: +(4) Gram's stain: 
Growth condition in a +B. culture medium (1) Standard agar culture: +C. physiological property (1) Gram's stain nature : [ +, ] (2) 
Reduction ability of a nitrate: +(3) Denitrification reaction: +(4) VP test : [ +, ] (5) Generation of Indore: +(6) Hydrolysis of 
starch : [ +, ] (7) Soybean-oil resolvability: +(8) Use of the source of inorganic nitrogen: +(9) Oxidase : [ + ] (1 0) — catalase: — 
the range:temperature of 13-50 degrees C of + and (11) growth (12) The attitude:aerotropism, the (13) O-F tria!:glucose to 
oxygen - +, (14) — availability [ of ammonia ]: — resolvability:+D. genetic property of + and (15) NaHS (1) G+C content: — 
42.7-mol % — (2) Genomic DNA analysis of 16S ribosomal RNA (the 5 base - 1540 base) Homology to the bacillus subtilis to 
depend: 99.84% and (3) Base sequence: It has the array number 1. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the new microorganism belonging to the bacillus subtilis (Bacillus Subtilis) which 
can disassemble the protein contained in organic nature waste fluid and/or living thing nature sludge in more detail about a new 
microorganism. 
[0002] 

[Description of the Prior Art] Conventionally, the organic substance decomposition by active sludge is made in the ensemble of 
the microorganism which lives into sludge, and there is no example which used these funguses for disassembly of the organic 
substance positively paying attention to the high bacillus of especially resolvability. 
[0003] 

[Problem(s) to be Solved by the Invention] In recent years, from the living thing nature sludge discharged from the night soil 
treatment plant which does not generate sludge, many strains are isolated [ activity / protease ] in ****, the protein component 
contained in waste water, and organic nature / living thing nature sludge by use of these bacilli is decomposed, and the 
effectiveness of stopping the yield of sludge is expected. The technical problem of this invention is to offer the new 
microorganism equipped with the engine performance in which the protease activity which can disassemble the protein 
contained in organic nature waste fluid and/or living thing nature sludge is high. 
[0004] 

[Means for Solving the Problem] As a result of repeating examination wholeheartedly that the microorganism equipped with the 
function which decomposes efficiently the protein component contained in organic nature waste fluid and/or living thing nature 
sludge should be searched, this invention persons isolate bacteria with a desired property, come to identify even the kind, and 
come to complete this invention. That is, the invention by which a patent claim is carried out by this application Is as follows. 
[0005] (1) New microorganism bacillus subtilis X-2 belonging to the bacillus subtilis equipped with the engine performance which 
disassembles the protein contained in organic nature waste fluid and/or living thing nature sludge. 

(2) New microorganism bacillus subtilis X-2 belonging to bacillus subtilis given in (1) said organic nature waste fluid and/or 
whose living thing nature sludge are sewage excess sludge. 

(3) Trust number FERM New microorganism bacillus subtilis X-2 belonging to bacillus subtilis given in (1) deposited as P-18015, 
or (2). 

[0006] (4) New microorganism bacillus subtilis X-2 belonging to bacillus subtilis given in either of (1) - (3) characterized by said 
new microorganism having the mycology-property of following A-D. 

A. Gestalt-property (1) The form of a cell: A Bacillus and (2) Motile existence : [ +, ] (3) Existence of a spore: +(4) Gram's stain: 
Growth condition in a +B. culture medium (1) Standard agar culture: +C. physiological property (1) Gram's stain nature : [ +, ] (2) 
Reduction ability of a nitrate: +(3) Denitrification reaction: +(4) VP test : [ +, ] (5) Generation of Indore: +(6) Hydrolysis of 
starch : [ +, ] (7) Soybean-oil resolvability: +(8) Use of the source of inorganic nitrogen: +(9) Oxidase : [ +, ] (10) — catalase: — 
the range:temperature of 13-50 degrees C of + and (11) growth (12) The attitude:aerotropism, the (13) O-F triahglucose to 
oxygen - +, (14) — availability [ of ammonia ]: — resolvability:+D. genetic property of + and (15) NaHS (1) G+C content: — 
42.7-mol % — (2) Genomic DNA analysis of 16S ribosomal RNA (the 5 base - 1540 base) Homology to the bacillus subtilis to 
depend: 99.84% and (3) Base sequence: It has the array number 1. 

[0007] In order to determine the biological description of the new microorganism bacillus subtilis X-2 acquired by this invention, 
it authorized about the mycology-property which this microorganism has, i.e., A. gestalt-property, the growth condition in B. 
culture medium, the C. physiological property, and the D. genetic property. The result is shown below. 

[0008] A. Gestalt-property (1) A form and magnitude of a cell: In the agar medium which consists of what added agar 1.4 W/V% 
to dry-yeast extractives 0.02% and 0.6% (all are W/V %) of salt, it cultivated at 32 degrees C glucose 0.8% neutrient broth 
(OxidCM-1) 0.8% as a culture medium. When cultivated for 24 hours, it was a 1.5x5-micrometer gram-positive Bacillus, and when 
culture was further performed for five days at a room temperature, many things on a long chain were observed. 
[0009] (2) Motile existence : maneuverability could be checked by the suspension sample and was peritrichate movement. 

(3) Existence of a spore : forming a spore, the form is expanding from the fungus body by the egg round shape. 

(4) Gram's stain : the sampling in early stages of colony formation showed the dye affinity. The cell in this time is a vegetative 
cell, and sporeHzation was not accepted. 

B. growth condition in a culture medium (1) standard agar-medium: — the gestalt of the colony of 32-degree-C 24-hour culture 
— milk — it was a colony with a white wrinkling. 

[0010] C. Physiological property (1) Gram's-stain nature: +(2) Reduction ability of a nitrate : [ +, ] (3) Denitrification reaction: + 
(4) VP test: +(5) Generation of Indore : [ +, ] (6) Hydrolysis of starch: +, (7) soybean-oil resolvability:^, and (8) Use of the source 
of inorganic nitrogen : [ +, ] (9) oxidase: — about the rangetemperature 13 - 50-degree-C growth temperature of + f (10) 
catalase:+, and (1 1) growth, using the liquid medium, 1 degree C was minced, it came out, and the low temperature side was set 
up to 5-15 degrees C, and observed growth in 24 hours. The elevated-temperature side was set as 40, 45, and 50 or 55 degrees 

C. and observed growth in 24 hours by the liquid medium and the slant medium. 

(12) The attitude:aerotropism, (13) O-F trials to oxygen : glucose Availability:* of -+(14) ammonia, resolvability:[ of (15) NaHS ]+ 
[0011] D. A genetic property G+C content is 42.7-mol %, and is the reference value of Bacillus subutilis (Holt J.G.Bergey's 
Manual of Systematic Bacteriology, 9th ed. f Vol., and ed.By P.H.A.Sneath, Williams$ Wilkins, Baltimore, 1986, and pp.1 104-1 139). 
It was within the limits, a measuring method — beforehand — MgS04 and 4-5H2 — O and MnS04 it uses, and 1200 mg/l 

solutions are adjusted, respectively, and sterile to the culture medium after sterilization like — Mg+ ****** — in addition, it 

cultivated for four - five days at 27 degrees C just before sporulation so that it might become 1 .5 mg/l as 4 mg/l and Mn2+. 
The obtained fungus body which carried out centrifugal separation was washed by 0.1 MEDTA(s)/0.1 5MNaCI, and was saved -20 
degrees C. DNA was extracted according to the general approach. Decomposition of DNA is DNA. It carried out at 50 degrees C 
for 1 hour using GC analysis kit (YAMASA soy sauce company make). Analysis of a G+C content is detected by 270nm using 
HPLC (Shimadzu LC-9A and SDPD-6A), a column uses AQ-312 (Product made from Wye ESHII, 6.0x150mm), and it is 10mM. 
H3 PO4-10mM Elution was carried out by H2 P04 (pH 3.5**0.01) and flow rate 1.8 ml/min. 

[0012] The analysis of 16S ribosomal RNA was adopted as the genetic analysis approach. This analysis used the kit made from 
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PE Applied Biosysterns for DNA of the bacillus collected by the approach currently generally performed, and amplified 16SrRNA 
(s) according to this protocol. In addition, the used primers are 5f, 338f, 51 5f, 776f, 1087f, 1174f, and 357r, 531 r, 81 Or, 1104r, 
1 1 93r and 1 540r. The temperature conditions of PCR were performed 30 cycles in 72-degree-G 45 seconds for 60~degree-C 
30 seconds for 95-degree-C 30 seconds. Sequence is ABL PRISM It analyzed using 310. The obtained sequence data are PE 
Applied Biosysterns. The homology to bacillus subtilis was computed using MicroSeq data base of a shrine. Homology was 
99.84%. The analyzed base sequences were 1540base(s) from 5base(s), and were the coordination number 1. 
[0013] Since many properties of the above-mentioned new microorganism corresponded well with many properties which 
bacillus subtilis owns, they were named the bacillus subtilis X-2 (Bacillus subtilis X-2). In addition, an applicant for this patent 
****s to 1-1-3, **, Higashi, Tsukuba-shi, Ibaraki-ken in National Institute of Bioscience and Human-Technology, Agency of 
Industrial Science and Technology of the whereabouts, the Ministry of International Trade and Industry, on September 4, Heisei 
12, and the obtained bacillus subtilis X-2 is the trust number FERM. P-18015 is given. This invention also contains that variant 
and descendant that have the capacity mentioned above as well as this deposition microorganism itself. 
[0014] 

[Embodiment of the Invention] The new microorganism bacillus subtilis X-2 in this invention is the following, and was made and 
isolated. It is 102, 104, and 106 with 0.6% brine which sterilized 0.1ml of sludge suspension which distributed the extracted 
sludge for 10 seconds with the blender. It double-diluted. 0.1ml of each diluent was scattered at the agar flat surface which 
consists of the below-mentioned A culture medium, and it cultivated at 32 degrees C. Bacterial discernment was based on 
microscope observation and biochemical study of the configuration of a colony, and a fungus body. Moreover, since Bacillus 
**** formed the spore on the flat surface or the slant face, after the colony appeared, the existence of the sporulation of each 
colony strain was judged two - five days after. When two or more strain was mixed all over the colony, it dissociated with the 
dilution method further. When a gram negative and Bacillus **** were not able to dissociate with a dilution method, it 
suspended in 0.6% brine which sterilized the spore of Bacillus **** cultivated and produced on the slant face which consists of 
the following A culture medium, and isolated except for the gram negative which heats for 1 0 minutes and cannot be separated 
85 degrees C. 

A medium composition Neutrient BURORU (Oxoid CM-1) 8g A glucose 8g NaCI 6g Dry-yeast extractives (Difco) 0.2g Agar 14g 
DW 1000ml [0015] Proteolysis nature was examined about three sorts of isolated strain X-1, X-2, and X-10. The proteolysis 
trial suspended KUKKUDO meat (NISSUI PHARMACEUTICAL CO., LTD. make and OcidCM-81 are used) 200mg in 6ml of brine 
0.5%, 32 degrees C for eight days, measured the suspended solid which carries out shaking culture and remains, and was 
performed by searching for suspended solid specific consumption by the following formula. 

suspended-solid specific-consumption (%) =[(A-B) /A] x100A: The applied KUKKUDO meat suspended solid B: The suspended 
solid which remained [0016] Although the proteolysis sex-test result of a KUKKUDO meat was shown below, the suspended 
solid specific consumption of strain X-2 was very high, and it became clear that it was strain with high protease activity. This 
strain X-2 was named the bacillus subtilis X-2. The bacillus subtilis X-2 had the nucleic-acid base sequence of 16SrRNA(s) of 
the array number 1 . 







X-2 
X-10 
X- I 


8 1% 
19% 
3% 



[0017] 

[Effect of the Invention] According to the new microorganism bacillus subtilis X-2 of this invention, since it has the engine 
performance in which protease activity is high, the protein contained in organic nature waste fluid and/or living thing nature 
sludge can be disassembled, and the yield of sludge can be reduced sharply. 
[0018] 

[Layout Table] 

<160> 1 <210> 1 <211> 1535<212>DNA <213> Bacillus subtilis <400> 1 tgatcctggc-tcaggacgaa cgctggcggc-gtgcctaata 
catgcaagtc gagcggacag 60 atgggaagct tgctccctga tgtaagcggc ggacgggtga gtaacacgtg ggtaacctgc 1 20 ctgtaagact gggataactc 
cgggaaaccg gggctaatac cggatggttg tttgaaccgc 180 atggttcaaa cataaaaggt ggcttcggct accacttaca gatggacccg cggcgcatta 240 
gctagttggt gaggtaacgg ctcaccaagg caacgatgcg tagccgacct gagagggtga 300 tcggccacac tgggactgag acacggccca gactcctacg 
ggaggcagca gtagggaatc 360 ttccgcaatg gacgaaagtc tgacggagca acgccgcgtg agtgatgaag gttttcggat 420 cgtaaagctc tgttgttagg 
gaagaacaag taccgttcga atagggcggt accttgacgg 480 tacctaacca gaaagccacg gctaactacg tgccagcagc cgcggtaata cgtaggtggc 540 
aagcgttgtc cggaattatt gggcgtaaag ggctcgcagg cggtttctta agtctgatgt 600 gaaagccccc ggctcaaccg gggagggtca ttggaaactg 
gggaacttga gtgcagaaga 660 ggagagtgga attccacgtg tagcggtgaa atgcgtagag atgtggagga acaccagtgg 720 cgaaggcgac tctctggtct 
gtaactgacg ctgaggagcg aaagcgtggg gagcgaacag 780 gattagatac cctggtagtc cacgccgtaa acgatgagtg ctaagtgtta gggggtttcc 840 
gccccttagt gctgcagcta acgcattaag cactccgcct ggggagtacg gtcgcaagac 900 tgaaactcaa aggaattgac gggggcccgc acaagcggtg 
gagcatgtgg tttaattcga 960 agcaacgcga agaaccttac caggtcttga catcctctga caatcctaga gataggacgt 1 020 ccccttcggg ggcagagtga 
caggtggtgc atggttgtcg tcagctcgtg tcgtgagatg 1080 ttgggttaag tcccgcaacg agcgcaaccc ttgatcttag ttgccagcat tcagttgggc 1 140 
actctaaggt gactgccggt gacaaaccgg aggaaggtgg ggatgacgtc aaatcatcat 1 200 gccccttatg acctgggcta cacacgtgct acaatggaca 
gaacaaaggg cagcgaaacc 1260 gcgaggttaa gccaatccca caaatctgtt ctcagttcgg atcgcagtct gcaactcgac 1320 tgcgtgaagc tggaatcgct 
agtaatcgcg gatcagcatg ccgcggtgaa tacgttcccg 1 380 ggccttgtac acaccgcccg tcacaccacg agagtttgta acacccgaag tcggtgaggt 1 440 
aaccttttag gagccagccg ccgaaggtgg gacagatgat tggggtgaag tcgtaacaag 1 500 gtagccgtat cggaaggtgc ggctggatca cctcc 1 535 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the new microorganism belonging to the bacillus subtilis (Bacillus Subtilis) which 
can disassemble the protein contained in organic nature waste fluid and/or living thing nature sludge in more detail about a new 
microorganism. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] Conventionally, the organic substance decomposition by active sludge is made in the ensemble of 
the microorganism which lives into sludge, and there is no example which used. these funguses for disassembly of the organic 
substance positively paying attention to the high bacillus of especially resolvability. 



[Translation done.] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to the new microorganism bacillus subtilis X~2 of this invention, since it has the engine 
performance in which protease activity is high, the protein contained in organic nature waste fluid and/or living thing nature 
sludge can be disassembled, and the yield of sludge can be reduced sharply. 
[0018] 

[Layout Table] 

<160> 1 <210> 1 <211> 1535<212> DNA <213> Bacillus subtilis <400> 1 tgatcctggc-tcaggacgaa cgctggcggc-gtgcctaata 
catgcaagtc gagcggacag60 atgggaagct tgctccctga tgtaagcggc ggacgggtga gtaacacgtg ggtaacctgc 1 20ctgtaagact gggataactc 
cgggaaaccg gggctaatac cggatggttg tttgaaccgc 1 80atggttcaaa cataaaaggt ggcttcggct accacttaca gatggacccg cggcgcatta 
240gctagttggt gaggtaacgg ctcaccaagg caacgatgcg tagccgacct gagagggtga 300tcggccacac tgggactgag acacggccca gactcctacg 
ggaggcagca gtagggaatc 360ttccgcaatg gacgaaagtc tgacggagca acgccgcgtg agtgatgaag gttttcggat 420cgtaaagctc tgttgttagg 
gaagaacaag taccgttcga atagggcggt accttgacgg 480tacctaacca gaaagccacg gctaactacg tgccagcagc cgcggtaata cgtaggtggc 
540aagcgttgtc cggaattatt gggcgtaaag ggctcgcagg cggtttctta agtctgatgt 600gaaagccccc ggctcaaccg gggagggtca ttggaaactg 
gggaacttga gtgcagaaga 660ggagagtgga attccacgtg tagcggtgaa atgcgtagag atgtggagga acaccagtgg 720cgaaggcgac tctctggtct 
gtaactgacg ctgaggagcg aaagcgtggg gagcgaacag 780gattagatac cctggtagtc cacgccgtaa acgatgagtg ctaagtgtta gggggtttcc 
840gccccttagt gctgcagcta acgcattaag cactccgcct ggggagtacg gtcgcaagac 900tgaaactcaa aggaattgac gggggcccgc acaagcggtg 
gagcatgtgg tttaattcga 960agcaacgcga agaaccttac caggtcttga catcctctga caatcctaga gataggacgt 1 020ccccttcggg ggcagagtga 
caggtggtgc atggttgtcg tcagctcgtg tcgtgagatg 1 080ttgggttaag tcccgcaacg agcgcaaccc ttgatcttag ttgccagcat tcagttgggc 
1 1 40actctaaggt gactgccggt gacaaaccgg aggaaggtgg ggatgacgtc aaatcatcat 1 200gccccttatg acctgggcta cacacgtgct acaatggaca 
gaacaaaggg cagcgaaacc 1 260gcgaggttaa gccaatccca caaatctgtt ctcagttcgg atcgcagtct gcaactcgac 1 320tgcgtgaagc tggaatcgct 
agtaatcgcg gatcagcatg ccgcggtgaa tacgttcccg 1380ggccttgtac acaccgcccg tcacaccacg agagtttgta acacccgaag tcggtgaggt 
1 440aaccttttag gagccagccg ccgaaggtgg gacagatgat tggggtgaag tcgtaacaag 1 500 gtagccgtat cggaaggtgc ggctggatca cctcc 1 535 
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TECHNICAL PROBLEM 



[Problern(s) to be Solved by the Invention] In recent years, from the living thing nature sludge discharged from the night soil 
treatment plant which does not generate sludge, many strains are isolated [ activity / protease ] in the protein component 

contained in waste water, and organic nature / living thing nature sludge by use of these bacilli is decomposed, and the 
effectiveness of stopping the yield of sludge is expected. The technical problem of this invention is to offer the new 
microorganism equipped with the engine performance in which the protease activity which can disassemble the protein 
contained in organic nature waste fluid and/or living thing nature sludge is high. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] As a result of repeating examination wholeheartedly that the microorganism equipped with the 
function which decomposes efficiently the protein component contained in organic nature waste fluid and/or living thing nature 
sludge should be searched, this invention persons isolate bacteria with a desired property, come to identify even the kind, and 
come to complete this invention. That is, the invention by which a patent claim is carried out by this application is as follows. 
[0005] (1) New microorganism bacillus subtilis X-2 belonging to the bacillus subtilis equipped with the engine performance which 
disassembles the protein contained in organic nature waste fluid and/or living thing nature sludge. 

(2) New microorganism bacillus subtilis X-2 belonging to bacillus subtilis given in (1) said organic nature waste fluid and/or 
whose living thing nature sludge are sewage excess sludge. 

(3) Trust number FERM New microorganism bacillus subtilis X-2 belonging to bacillus subtilis given in (1) deposited as P-18015, 
or (2). 

[0006] (4) New microorganism bacillus subtilis X-2 belonging to bacillus subtilis given in either of (1) - (3) characterized by said 
new microorganism having the mycology-property of following A-D. 

A. Gesta It-property (1) The form of a cell: A Bacillus and (2) Motile existence : [ +, ] (3) Existence of a spore: +(4) Gram's stain: 
Growth condition in a +B. culture medium (1) Standard agar culture: +C. physiological property (1) Gram's stain nature : [ +, ] (2) 
Reduction ability of a nitrate: +(3) Denitrification reaction: +(4) VP test : [ +, ] (5) Generation of Indore: +(6) Hydrolysis of 
starch : [ +, ] (7) Soybean-oil resolvability: +(8) Use of the source of inorganic nitrogen: +(9) Oxidase : [ +, ] (10) — catalase: — 
the rangertemperature of 13-50 degrees C of + and (11) growth (12) The attitude:aerotropism, the (13) O-F triahglucose to 
oxygen - +, (14) — availability [ of ammonia ]: — resolvability:+D. genetic property of + and (15) NaHS (1) G+C content: — 
42.7-mol % — (2) Genomic DNA analysis of 16S ribosomal RNA (the 5 base - 1540 base) Homology to the bacillus subtilis to 
depend: 99.84% and (3) Base sequence: It has the array number 1. 

[0007] In order to determine the biological description of the new microorganism bacillus subtilis X-2 acquired by this invention, 
it authorized about the mycology-property which this microorganism has, i.e., A. gestalt-property, the growth condition in B. 
culture medium, the C. physiological property, and the D. genetic property. The result is shown below. 

[0008] A. Gestalt-property (1) A form and magnitude of a cell: In the agar medium which consists of what added agar 1.4 W/V% 
to dry-yeast extractives 0.02% and 0.6% (all are W/V %) of salt, it cultivated at 32 degrees C glucose 0.8% neutrient broth 
(OxidCM-1) 0.8% as a culture medium. When cultivated for 24 hours, it was a 1 .5x5-mrcrometer gram-positive Bacillus, and when 
culture was further performed for five days at a room temperature, many things on a long chain were observed. 
[0009] (2) Motile existence : maneuverability could be checked by the suspension sample and was peritrichate movement. 

(3) Existence of a spore : forming a spore, the form is expanding from the fungus body by the egg round shape. 

(4) Gram's stain : the sampling in early stages of colony formation showed the dye affinity. The cell in this time is a vegetative 
cell, and spore-ization was not accepted. 

B. growth condition in a culture medium (1) standard agar-medium: — the gestalt of the colony of 32-degree-C 24-hour culture 
— milk — it was a colony with a white wrinkling. 

[0010] C. Physiological property (1) Gram's-stain nature: +(2) Reduction ability of a nitrate : [ +, ] (3) Denitrification reaction: + 
(4) VP test: +(5) Generation of Indore : [ +, ] (6) Hydrolysis of starch: +, (7) soybean-oil resolvability:*, and (8) Use of the source 
of inorganic nitrogen : [ +, ] (9) oxidase: — about the rangertemperature 13 - 50-degree-C growth temperature of +, (10) 
catalase:+, and (11) growth, using the liquid medium, 1 degree C was minced, it came out, and the low temperature side was set 
up to 5-15 degrees C, and observed growth in 24 hours. The elevated-temperature side was set as 40, 45, and 50 or 55 degrees 

C. and observed growth in 24 hours by the liquid medium and the slant medium. 

(12) The attitude:aerotropism, (13) O-F trials to oxygen : glucose Availability:* of -+(14) ammonia, resolvability:[ of (15) NaHS ]+ 
[0011] D. A genetic property G-M3 content is 42.7-mol %, and is the reference value of Bacillus subutilis (Holt J.G.Bergey's 
Manual of Systematic Bacteriology, 9th ed., Vol., and ed.By P.H.A.Sneath, Williams$ Wilkins, Baltimore, 1986, and pp.1 104-1 139). 
It was within the limits, a measuring method — beforehand — MgS04 and 4-5H2 — O and MnS04 it uses, and 1 200 mg/l 

solutions are adjusted, respectively, and sterile to the culture medium after sterilization like — Mg+ ****** — in addition, it 

cultivated for four - five days at 27 degrees C just before sporulation so that it might become 1.5 mg/l as 4 mg/l and Mn2+. 
The obtained fungus body which carried out centrifugal separation was washed by 0.1MEDTA(s)/0.1 5MNaCl, and was saved -20 
degrees C. DNA was extracted according to the general approach. Decomposition of DNA is DNA. It carried out at 50 degrees C 
for 1 hour using GC analysis kit (YAMASA soy sauce company make). Analysis of a G+C content is detected by 270nm using 
HPLC (Shimadzu LC-9A and SDPD-6A), a column uses AQ-312 (Product made from Wye ESHII, 6.0x150mm), and it is 10mM. 
H3 PO4-10mM Elution was carried out by H2 P04 (pH 3.5**0.01) and flow rate 1.8 ml/min. 

[0012] The analysis of 16S ribosomal RNA was adopted as the genetic analysis approach. This analysis used the kit made from 
PE Applied Biosystems for DNA of the bacillus collected by the approach currently generally performed, and amplified 16SrRNA 
(s) according to this protocol. In addition, the used primers are 5f, 338f, 51 5f, 776f, 1087f r 1174f, and 357r, 531 r, 81 Or, 1104r, 
1 193r and 1540r. The temperature conditions of PCR were performed 30 cycles in 72-degree-C 45 seconds for 60-degree-C 
30 seconds for 95-degree-C 30 seconds. Sequence is ABI. PRISM It analyzed using 310. The obtained sequence data are PE 
Applied Biosystems. The homology to bacillus subtilis was computed using MicroSeq data base of a shrine. Homology was 
99.84%. The analyzed base sequences were 1540base(s) from 5base(s), and were the coordination number 1. 
[001 3] Since many properties of the above-mentioned new microorganism corresponded well with many properties which 
bacillus subtilis owns, they were named the bacillus subtilis X-2 (Bacillus subtilis X-2). In addition, an applicant for this patent 
****s to 1-1-3, **, Higashi, Tsukuba-shi, Ibaraki-ken in National Institute of Bioscience and Human-Technology, Agency of 
Industrial Science and Technology of the whereabouts, the Ministry of International Trade and Industry, on September 4, Heisei 
12, and the obtained bacillus subtilis X~2 is the trust number FERM. P-18015 is given. This invention also contains that variant 
and descendant that have the capacity mentioned above as well as this deposition microorganism itself. 
[0014] 

[Embodiment of the Invention] The new microorganism bacillus subtilis X-2 in this invention is the following, and was made and 
isolated. It is 102, 104, and 106 with 0.6% brine which sterilized 0.1ml of sludge suspension which distributed the extracted 
sludge for 10 seconds with the blender. It double-diluted. 0.1ml of each diluent was scattered at the agar flat surface which 
consists of the below-mentioned A culture medium, and it cultivated at 32 degrees C. Bacterial discernment was based on 
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microscope observation and biochemical study of the configuration of a colony, and a fungus body. Moreover, since Bacillus 
**** formed the spore on the flat surface or the slant face, after the colony appeared, the existence of the sporulation of each 
colony strain was judged two - five days after. When two or more strain was mixed all over the colony, it dissociated with the 
dilution method further. When a gram negative and Bacillus **** were not able to dissociate with a dilution method, it 
suspended in 0.6% brine which sterilized the spore of Bacillus **** cultivated and produced on the slant face which consists of 
the following A culture medium, and isolated except for the gram negative which heats for 10 minutes and cannot be separated 
85 degrees C. 

A medium composition Neutrient BURORU (Oxoid CM-1) 8g A glucose 8g NaCI 6g Dry-yeast extractives (Difco) 0.2g Agar 14g 
DW 1000ml [0015] Proteolysis nature was examined about three sorts of isolated strain X-1, X-2, and X-10. The proteolysis 
trial suspended KUKKUDO meat (NISSUI PHARMACEUTICAL CO., LTD. make and OcidCM-81 are used) 200mg in 6ml of brine 
0.5%, 32 degrees C for eight days, measured the suspended solid which carries out shaking culture and remains, and was 
performed by searching for suspended solid specific consumption by the following formula. 

suspended-solid specific-consumption (%) =[(A-B) /A] x100A: The applied KUKKUDO meat suspended solid B: The suspended 
solid which remained [0016] Although the proteolysis sex-test result of a KUKKUDO meat was shown below, the suspended 
solid specific consumption of strain X-2 was very high, and it became clear that it was strain with high protease activity. This 
strain X-2 was named the bacillus subtilis X-2. The bacillus subtilis X-2 had the nucleic-acid base sequence of 16SrRNA(s) of 
the array number 1. 







X-2 
X-10 
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1 9% 
3% 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2006/01/19 



JP,2002-125657,A [DETAILED DESCRIPTION] 



1/2 V 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the new microorganism belonging to the bacillus subtilis (Bacillus Subtilis) which 
can disassemble the protein contained in organic nature waste fluid and/or living thing nature sludge in more detail about a new 
microorganism. 
[0002] 

[Description of the Prior Art] Conventionally, the organic substance decomposition by active sludge is made in the ensemble of 
the microorganism which lives into sludge, and there is no example which used these funguses for disassembly of the organic 
substance positively paying attention to the high bacillus of especially resolvability. 
[0003] 

[Problem(s) to be Solved by the Invention] In recent years, from the living thing nature sludge discharged from the night soil 
treatment plant which does not generate sludge, many strains are isolated [ activity / protease ] in ****, the protein component 
contained in waste water, and organic nature / living thing nature sludge by use of these bacilli is decomposed, and the 
effectiveness of stopping the yield of sludge is expected. The technical problem of this invention is to offer the new 
microorganism equipped with the engine performance in which the protease activity which can disassemble the protein 
contained in organic nature waste fluid and/or living thing nature sludge is high. 
[0004] 

[Means for Solving the Problem] As a result of repeating examination wholeheartedly that the microorganism equipped with the 
function which decomposes efficiently the protein component contained in organic nature waste fluid and/or living thing nature 
sludge should be searched, this invention persons isolate bacteria with a desired property, come to identify even the kind, and 
come to complete this invention. That is, the invention by which a patent claim is carried out by this application is as follows. 
[0005] (1) New microorganism bacillus subtilis X-2 belonging to the bacillus subtilis equipped with the engine performance which 
disassembles the protein contained in organic nature waste fluid and/or living thing nature sludge. 

(2) New microorganism bacillus subtilis X-2 belonging to bacillus subtilis given in (1) said organic nature waste fluid and/or 
whose living thing nature sludge are sewage excess sludge. 

(3) Trust number FERM New microorganism bacillus subtilis X-2 belonging to bacillus subtilis given in (1) deposited as P-18015, 
or (2). 

[0006] (4) New microorganism bacillus subtilis X-2 belonging to bacillus subtilis given in either of (1) - (3) characterized by said 
new microorganism having the mycology-property of following A-D. 

A. Gestalt-property (1 ) The form of a cell: A Bacillus and (2) Motile existence : [ +, ] (3) Existence of a spore: +(4) Gram's stain: 
Growth condition in a -H3. culture medium (1) Standard agar culture: +C. physiological property (1) Gram's stain nature : [ +, ] (2) 
Reduction ability of a nitrate: +(3) Denitrification reaction: +(4) VP test : [ +, ] (5) Generation of Indore: +(6) Hydrolysis of 
starch : [ +, ] (7) Soybean-oil resolvability: +(8) Use of the source of inorganic nitrogen: +(9) Oxidase : [ +, ] (1 0) — catalase: — 
the range±emperature of 13-50 degrees C of + and (11) growth (12) The attitude:aerotropism, the (13) O-F triahgiucose to 
oxygen - +, (14) — availability [ of ammonia ]: — resolvability:+D. genetic property of + and (15) NaHS (1) G+C content: — 
42.7-mol % — (2) Genomic DNA analysis of 1 6S ribosomal RNA (the 5 base - 1 540 base) Homology to the bacillus subtilis to 
depend: 99.84% and (3) Base sequence: It has the array number 1. 

[0007] In order to determine the biological description of the new microorganism bacillus subtilis X-2 acquired by this invention, 
it authorized about the mycology-property which this microorganism has, i.e., A. gestalt-property, the growth condition in B. 
culture medium, the C. physiological property, and the D. genetic property. The result is shown below. 

[0008] A. Gestalt-property (1 ) A form and magnitude of a cell: In the agar medium which consists of what added agar 1 .4 W/V% 
to dry-yeast extractives 0.02% and 0.6% (all are W/V %) of salt, it cultivated at 32 degrees C glucose 0.8% neutrient broth 
(OxidCM-1) 0.8% as a culture medium. When cultivated for 24 hours, it was a 1.5x5-micrometer gram-positive Bacillus, and when 
culture was further performed for five days at a room temperature, many things on a long chain were observed. 
[0009] (2) Motile existence : maneuverability could be checked by the suspension sample and was peritrichate movement. 

(3) Existence of a spore : forming a spore, the form is expanding from the fungus body by the egg round shape. 

(4) Gram's stain : the sampling in early stages of colony formation showed the dye affinity. The cell in this time is a vegetative 
cell, and spore-ization was not accepted. 

B. growth condition in a culture medium (1) standard agar-medium: — the gestalt of the colony of 32-degree-C 24-hour culture 
— milk — it was a colony with a white wrinkling. 

[0010] C. Physiological property (1) Gram's-stain nature: +(2) Reduction ability of a nitrate : [ +, ] (3) Denitrification reaction: + 
(4) VP test: +(5) Generation of Indore : [ +, ] (6) Hydrolysis of starch: +, (7) soybean-oil resolvability:*, and (8) Use of the source 
of inorganic nitrogen : [ +, ] (9) oxidase: — about the range:temperature 13 - 50-degree-G growth temperature of +, (10) 
catalase:+, and (1 1) growth, using the liquid medium, 1 degree C was minced, it came out, and the low temperature side was set 
up to 5-1 5 degrees C, and observed growth in 24 hours. The elevated-temperature side was set as 40, 45, and 50 or 55 degrees 

C. and observed growth in 24 hours by the liquid medium and the slant medium. 

(12) The attitude:aerotropism, (13) O-F trials to oxygen : glucose Availability:**- of -+(14) ammonia, resolvability:[ of (15) NaHS ]+ 
[0011] D. A genetic property G+C content is 42.7-mol %, and is the reference value of Bacillus subutilis (Holt J.G.Bergey's 
Manual of Systematic Bacteriology, 9th ed., Vol., and ed.By P.H.A.Sneath, Williams$ Wilkins, Baltimore, 1986, and pp.1 104-1 1 39). 
It was within the limits, a measuring method — beforehand — MgS04 and 4-5H2 — O and MnS04 it uses, and 1 200 mg/l 

solutions are adjusted, respectively, and sterile to the culture medium after sterilization like — Mg+ ****** — in addition, it 

cultivated for four - five days at 27 degrees C just before sporulation so that it might become 1 .5 mg/l as 4 mg/l and Mn2+. 
The obtained fungus body which carried out centrifugal separation was washed by 0.1MEDTA(s)/0.1 5MNaCI, and was saved -20 
degrees C. DNA was extracted according to the general approach. Decomposition of DNA is DNA. It carried out at 50 degrees C 
for 1 hour using GC analysis kit (YAMASA soy sauce company make). Analysis of a G+C content is detected by 270nm using 
HPLC (Shimadzu LC~9A and SDPD-6A), a column uses AQ-312 (Product made from Wye ESHII, 6.0x150mm), and it is 10mM. 
H3 PO4-10mM Eiution was carried out by H2 P04 (pH 3.5**0.01) and flow rate 1.8 mi/min. 

[0012] The analysis of 16S ribosomal RNA was adopted as the genetic analysis approach. This analysis used the kit made from 
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PE Applied Biosysterns for DNA of the bacillus collected by the approach currently generally performed, and amplified 1 6SrRNA 
(s) according to this protocol. In addition, the used primers are 5f, 338f, 51 5f, 776f, 1087f, 1174f t and 357r, 531 r, 81 Or, 1104r, 
1 1 93r and 1540r. The temperature conditions of PCR were performed 30 cycles in 72-degree-C 45 seconds for 60-degree-C 
30 seconds for 95-degree-C 30 seconds. Sequence is ABI. PRISM It analyzed using 310. The obtained sequence data are PE 
Applied Biosysterns. The homology to bacillus subtilis was computed using MicroSeq data base of a shrine. Homology was 
99.84%. The analyzed base sequences were 1540base(s) from 5base(s), and were the coordination number 1. 
[0013] Since many properties of the above-mentioned new microorganism corresponded well with many properties which 
bacillus subtilis owns, they were named the bacillus subtilis X-2 (Bacillus subtilis X-2). In addition, an applicant for this patent 
****s to 1-1-3, **, Higashi, Tsukuba-shi, Ibaraki-ken in National Institute of Bioscience and Human-Technology, Agency of 
Industrial Science and Technology of the whereabouts, the Ministry of International Trade and Industry, on September 4, Heisei 
12, and the obtained bacillus subtilis X-2 is the trust number FERM. P-18015 is given. This invention also contains that variant 
and descendant that have the capacity mentioned above as well as this deposition microorganism itself. 
[0014] 

[Embodiment of the Invention] The new microorganism bacillus subtilis X-2 in this invention is the following, and was made and 
isolated. It is 102, 104, and 106 with 0.6% brine which sterilized 0.1ml of sludge suspension which distributed the extracted 
sludge for 10 seconds with the blender. It double-diluted. 0.1ml of each diluent was scattered at the agar flat surface which 
consists of the below-mentioned A culture medium, and it cultivated at 32 degrees C. Bacterial discernment was based on 
microscope observation and biochemical study of the configuration of a colony, and a fungus body. Moreover, since Bacillus 
**** formed the spore on the flat surface or the slant face, after the colony appeared, the existence of the sporulation of each 
colony strain was judged two - five days after. When two or more strain was mixed ail over the colony, it dissociated with the 
dilution method further. When a gram negative and Bacillus **** were not able to dissociate with a dilution method, it 
suspended in 0.6% brine which sterilized the spore of Bacillus **** cultivated and produced on the slant face which consists of 
the following A culture medium, and isolated except for the gram negative which heats for 10 minutes and cannot be separated 
85 degrees C. 

A medium composition Neutrient BURORU (Oxoid CM-1) 8g A glucose 8g NaCI 6g Dry-yeast extractives (Difco) 0.2g Agar 14g 
DW 1000ml [0015] Proteolysis nature was examined about three sorts of isolated strain X-1, X-2, and X-10. The proteolysis 
trial suspended KUKKUDO meat (NISSUI PHARMACEUTICAL CO., LTD. make and OcidCM-81 are used) 200mg in 6ml of brine 
0.5%, 32 degrees C for eight days, measured the suspended solid which carries out shaking culture and remains, and was 
performed by searching for suspended solid specific consumption by the following formula. 

suspended-solid specific-consumption (%) =[(A-B) /A] x100A: The applied KUKKUDO meat suspended solid B: The suspended 
solid which remained [001 6] Although the proteolysis sex~test result of a KUKKUDO meat was shown below, the suspended 
solid specific consumption of strain X-2 was very high, and it became clear that it was strain with high protease activity. This 
strain X-2 was named the bacillus subtilis X-2. The bacillus subtilis X-2 had the nucleic-acid base sequence of 16SrRNA(s) of 
the array number 1. 
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[0017] 

[Effect of the Invention] According to the new microorganism bacillus subtilis X-2 of this invention, since it has the engine 
performance in which protease activity is high, the protein contained in organic nature waste fluid and/or living thing nature 
sludge can be disassembled, and the yield of sludge can be reduced sharply. 
[0018] 

[Layout Table] 

<160> 1 <210> 1 <211> 1535<212>DNA <213> Bacillus subtilis <400> 1 tgatcctggc-tcaggacgaa cgctggcggc-gtgcctaata 
catgcaagtc gagcggacag 60 atgggaagct tgctccctga tgtaagcggc ggacgggtga gtaacacgtg ggtaacctgc 1 20 ctgtaagact gggataactc 
cgggaaaccg gggctaatac cggatggttg tttgaaccgc 1 80 atggttcaaa cataaaaggt ggcttcggct accacttaca gatggacccg cggcgcatta 240 
gctagttggt gaggtaacgg ctcaccaagg caacgatgcg tagccgacct gagagggtga 300 tcggccacac tgggactgag acacggccca gactcctacg 
ggaggcagca gtagggaatc 360 ttccgcaatg gacgaaagtc tgacggagca acgccgcgtg agtgatgaag gttttcggat 420 cgtaaagctc tgttgttagg 
gaagaacaag taccgttcga atagggcggt accttgacgg 480 tacctaacca gaaagccacg gctaactacg tgccagcagc cgcggtaata cgtaggtggc 540 
aagcgttgtc cggaattatt gggcgtaaag ggctcgcagg cggtttctta agtctgatgt 600 gaaagccccc ggctcaaccg gggagggtca ttggaaactg 
gggaacttga gtgcagaaga 660 ggagagtgga attccacgtg tagcggtgaa atgcgtagag atgtggagga acaccagtgg 720 cgaaggcgac tctctggtct 
gtaactgacg ctgaggagcg aaagcgtggg gagcgaacag 780 gattagatac cctggtagtc cacgccgtaa acgatgagtg ctaagtgtta gggggtttcc 840 
gccccttagt gctgcagcta acgcattaag cactccgcct ggggagtacg gtcgcaagac 900 tgaaactcaa aggaattgac gggggcccgc acaagcggtg 
gagcatgtgg tttaattcga 960 agcaacgcga agaaccttac caggtcttga catcctctga caatcctaga gataggacgt 1 020 ccccttcggg ggcagagtga 
caggtggtgc atggttgtcg tcagctcgtg tcgtgagatg 1080 ttgggttaag tcccgcaacg agcgcaaccc ttgatcttag ttgccagcat tcagttgggc 1 140 
actctaaggt gactgccggt gacaaaccgg aggaaggtgg ggatgacgtc aaatcatcat 1 200 gccccttatg acctgggcta cacacgtgct acaatggaca 
gaacaaaggg cagcgaaacc 1 260 gcgaggttaa gccaatccca caaatctgtt ctcagttcgg atcgcagtct gcaactcgac 1 320 tgcgtgaagc tggaatcgct 
agtaatcgcg gatcagcatg ccgcggtgaa tacgttcccg 1380 ggccttgtac acaccgcccg tcacaccacg agagtttgta acacccgaag tcggtgaggt 1440 
aaccttttag gagccagccg ccgaaggtgg gacagatgat tggggtgaag tcgtaacaag 1500 gtagccgtat cggaaggtgc ggctggatca cctcc 1535 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the new microorganism belonging to the bacillus subtilis (Bacillus Subtilis) which 
can disassemble the protein contained in organic nature waste fluid and/or living thing nature sludge in more detail about a new 
microorganism. 
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PRIOR ART 



[Description of the Prior Art] Conventionally, the organic substance decomposition by active sludge is made in the ensemble of 
the microorganism which lives into sludge, and there is no example which used these funguses for disassembly of the organic 
substance positively paying attention to the high bacillus of especially resolvability. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to the new microorganjsm bacillus subtilis X-2 of this invention, since it has the engine 
performance in which protease activity is high, the protein contained in organic nature waste fluid and/or living thing nature 
sludge can be disassembled, and the yield of sludge can be reduced sharply. 
[0018] 

[Layout Table] 

<160> 1 <210> 1 <211> 1535<212> DNA <213> Bacillus subtilis <400> 1 tgatcctggc-tcaggacgaa cgctggcggc-gtgcctaata 
catgcaagtc gagcggacag60 atgggaagct tgctccctga tgtaagcggc ggacgggtga gtaacacgtg ggtaacctgc 1 20ctgtaagact gggataactc 
cgggaaaccg gggctaatac cggatggttg tttgaaccgc 1 80atggttcaaa cataaaaggt ggcttcggct accacttaca gatggacccg cggcgcatta 
240gctagttggt gaggtaacgg ctcaccaagg caacgatgcg tagccgacct gagagggtga 300tcggccacac tgggactgag acacggccca gactcctacg 
ggaggcagca gtagggaatc 360ttccgcaatg gacgaaagtc tgacggagca acgccgcgtg agtgatgaag gttttcggat 420cgtaaagctc tgttgttagg 
gaagaacaag taccgttcga atagggcggt accttgacgg 480tacctaacca gaaagccacg gctaactacg tgccagcagc cgcggtaata cgtaggtggc 
540aagcgttgtc cggaattatt gggcgtaaag ggctcgcagg cggtttctta agtctgatgt 600gaaagccccc ggctcaaccg gggagggtca ttggaaactg 
gggaacttga gtgcagaaga 660ggagagtgga attccacgtg tagcggtgaa atgcgtagag atgtggagga acaccagtgg 720cgaaggcgac tctctggtct 
gtaactgacg ctgaggagcg aaagcgtggg gagcgaacag 780gattagatac cctggtagtc cacgccgtaa acgatgagtg ctaagtgtta gggggtttcc 
840gccccttagt gctgcagcta acgcattaag cactccgcct ggggagtacg gtcgcaagac 900tgaaactcaa aggaattgac gggggcccgc acaagcggtg 
gagcatgtgg tttaattcga 960agcaacgcga agaaccttac caggtcttga catcctctga caatcctaga gataggacgt 1 020ccccttcggg ggcagagtga 
caggtggtgc atggttgtcg tcagctcgtg tcgtgagatg 1 080ttgggttaag tcccgcaacg agcgcaaccc ttgatcttag ttgccagcat tcagttgggc 
1 1 40actctaaggt gactgccggt gacaaaccgg aggaaggtgg ggatgacgtc aaatcatcat 1 200gccccttatg acctgggcta cacacgtgct acaatggaca 
gaacaaaggg cagcgaaacc 1 260gcgaggttaa gccaatccca caaatctgtt ctcagttcgg atcgcagtct gcaactcgac 1 320tgcgtgaagc tggaatcgct 
agtaatcgcg gatcagcatg ccgcggtgaa tacgttcccg 1 380ggccttgtac acaccgcccg tcacaccacg agagtttgta acacccgaag tcggtgaggt 
1 440aaccttttag gagccagccg ccgaaggtgg gacagatgat tggggtgaag tcgtaacaag 1500 gtagccgtat cggaaggtgc ggctggatca cctcc 1535 
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TECHNICAL PROBLEM 



[Problern(s) to be Solved by the Invention] In recent years, from the living thing nature sludge discharged from the night soil 
treatment plant which does not generate sludge, many strains are isolated [ activity / protease ] in the protein component 

contained in waste water, and organic nature / living thing nature sludge by use of these bacilli is decomposed, and the 
effectiveness of stopping the yield of sludge is expected. The technical problem of this invention is to offer the new 
microorganism equipped with the engine performance in which the protease activity which can disassemble the protein 
contained in organic nature waste fluid and/or living thing nature sludge is high. 
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MEANS 



[Means for Solving the Problem] As a result of repeating examination wholeheartedly that the microorganism equipped with the 
function which decomposes efficiently the protein component contained in organic nature waste fluid and/or living thing nature 
sludge should be searched, this invention persons isolate bacteria with a desired property, come to identify even the kind, and 
come to complete this invention. That is, the invention by which a patent claim is carried out by this application is as follows. 
[0005] (1) New microorganism bacillus subtilis X-2 belonging to the bacillus subtilis equipped with the engine performance which 
disassembles the protein contained in organic nature waste fluid and/or living thing nature sludge. 

(2) New microorganism bacillus subtilis X~2 belonging to bacillus subtilis given in (1) said organic nature waste fluid and/or 
whose living thing nature sludge are sewage excess sludge. 

(3) Trust number FERM New microorganism bacillus subtilis X~2 belonging to bacillus subtilis given in (1) deposited as P-18015, 
or (2). 

[0006] (4) New microorganism bacillus subtilis X~2 belonging to bacillus subtilis given in either of (1) - (3) characterized by said 
new microorganism having the mycology-property of following A-D. 

A. Gesta It-property (1 ) The form of a cell: A Bacillus and (2) Motile existence : [ +, ] (3) Existence of a spore: +(4) Gram's stain: 
Growth condition in a +B. culture medium (1) Standard agar culture: +G. physiological property (1) Gram's stain nature : [ +, ] (2) 
Reduction ability of a nitrate: +(3) Denitrification reaction: +(4) VP test : [ +, ] (5) Generation of Indore: +(6) Hydrolysis of 
starch : [ +, ] (7) Soybean-oil resolvability: +(8) Use of the source of inorganic nitrogen: +(9) Oxidase : [ +, ] (10) — catalase: — 
the range:temperature of 13-50 degrees C of + and (11) growth (12) The attitude:aerotropism, the (13) O-F triairglucose to 
oxygen - +, (14) — availability [ of ammonia ]: — resolvability:+D. genetic property of + and (15) NaHS (1) G+G content: — 
42.7-mol % — (2) Genomic DNA analysis of 16S ribosomal RNA (the 5 base - 1540 base) Homology to the bacillus subtilis to 
depend: 99.84% and (3) Base sequence: It has the array number 1. 

[0007] In order to determine the biological description of the new microorganism bacillus subtilis X-2 acquired by this invention, 
it authorized about the mycology-property which this microorganism has, i.e., A. gestalt-property, the growth condition in B. 
culture medium, the C. physiological property, and the D. genetic property. The result is shown below. 

[0008] A. Gestalt-property (1) A form and magnitude of a cell: In the agar medium which consists of what added agar 1.4 W/V% 
to dry-yeast extractives 0.02% and 0.6% (all are W/V %) of salt it cultivated at 32 degrees C glucose 0.8% neutrient broth 
(OxidCM-1) 0.8% as a culture medium. When cultivated for 24 hours, it was a 1 .5x5~micrometer gram-positive Bacillus, and when 
culture was further performed for five days at a room temperature, many things on a long chain were observed. 
[0009] (2) Motile existence : maneuverability could be checked by the suspension sample and was peritrichate movement. 

(3) Existence of a spore : forming a spore, the form is expanding from the fungus body by the egg round shape. 

(4) Gram's stain : the sampling in early stages of colony formation showed the dye affinity. The cell in this time is a vegetative 
cell, and spore-ization was not accepted. 

B. growth condition in a culture medium (1) standard agar-medium: — the gestalt of the colony of 32-degree-C 24-hour culture 
— milk — it was a colony with a white wrinkling. 

[0010] C. Physiological property (1) Gram's-stain nature: +(2) Reduction ability of a nitrate : [ + t ] (3) Denitrification reaction: + 
(4) VP test: +(5) Generation of Indore : [ +, ] (6) Hydrolysis of starch: +, (7) soybean-oil resolvability:-*-, and (8) Use of the source 
of inorganic nitrogen : [ +, ] (9) oxidase: — about the range:temperature 13 - 50-degree-C growth temperature of +, (10) 
catalase:-*-, and (11) growth, using the liquid medium, 1 degree C was minced, it came out, and the low temperature side was set 
up to 5-1 5 degrees G, and observed growth in 24 hours. The elevated-temperature side was set as 40, 45, and 50 or 55 degrees 

C. and observed growth in 24 hours by the liquid medium and the slant medium. 

(12) The attitude:aerotropism, (13) O-F trials to oxygen : glucose Availability:-*- of — K14) ammonia, resolvability:[ of (15) NaHS ]+ 
[0011] D. A genetic property G+C content is 42.7-mol %, and is the reference value of Bacillus subutilis (Holt J.G.Bergey's 
Manual of Systematic Bacteriology, 9th ed., Vol., and ed.By P.H.A.Sneath, Williams$ Wilkins, Baltimore, 1986, and pp.1 104-1 1 39). 
It was within the limits, a measuring method — beforehand — MgS04 and 4-5H2 — O and MnS04 it uses, and 1200 mg/l 

solutions are adjusted, respectively, and sterile to the culture medium after sterilization like — Mg+ ****** — in addition, it 

cultivated for four - five days at 27 degrees C just before sporulation so that it might become 1.5 mg/l as 4 mg/l and Mn2+. 
The obtained fungus body which carried out centrifugal separation was washed by 0.1MEDTA(s)/0.15MNaCI, and was saved -20 
degrees G. DNA was extracted according to the general approach. Decomposition of DNA is DNA. It carried out at 50 degrees G 
for 1 hour using GC analysis kit (YAMASA soy sauce company make). Analysis of a G+C content is detected by 270nm using 
HPLC (Shimadzu LC-9A and SDPD-6A), a column uses AQ-312 (Product made from Wye ESHII, 6.0x150mm), and it is 10mM. 
H3 PO4-10mM Elution was carried out by H2 P04 (pH 3.5**0.01) and flow rate 1.8 ml/min. 

[0012] The analysis of 16S ribosomal RNA was adopted as the genetic analysis approach. This analysis used the kit made from 
PE Applied Biosystems for DNA of the bacillus collected by the approach currently generally performed, and amplified 16SrRNA 
(s) according to this protocol. In addition, the used primers are 5f, 338f, 51 5f, 776f, 1087f, 1174f, and 357r, 531 r, 81 Or, 1104r, 
1193r and 1540r. The temperature conditions of PGR were performed 30 cycles in 72-degree-C 45 seconds for 60-degree-G 
30 seconds for 95-degree-G 30 seconds. Sequence is ABI. PRISM It analyzed using 310. The obtained sequence data are PE 
Applied Biosystems. The homology to bacillus subtilis was computed using MicroSeq data base of a shrine. Homology was 
99.84%. The analyzed base sequences were 1540base(s) from 5base(s), and were the coordination number 1. 
[0013] Since many properties of the above-mentioned new microorganism corresponded well with many properties which 
bacillus subtilis owns, they were named the bacillus subtilis X™2 (Bacillus subtilis X-2). In addition, an applicant for this patent 
****s to 1-1-3, **, Higashi, Tsukuba-shi, Ibaraki-ken in National Institute of Bioscience and Human-Technology, Agency of 
Industrial Science and Technology of the whereabouts, the Ministry of International Trade and Industry, on September 4, Heisei 
12, and the obtained bacillus subtilis X-2 is the trust number FERM. P-18015 is given. This invention also contains that variant 
and descendant that have the capacity mentioned above as well as this deposition microorganism itself. 
[0014] 

[Embodiment of the Invention] The new microorganism bacillus subtilis X-2 in this invention is the following, and was made and 
isolated. It is 102, 104, and 106 with 0.6% brine which sterilized 0.1ml of sludge suspension which distributed the extracted 
sludge for 10 seconds with the blender. It double-diluted. 0.1ml of each diluent was scattered at the agar flat surface which 
consists of the below-mentioned A culture medium, and it cultivated at 32 degrees C. Bacterial discernment was based on 
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microscope observation and biochemical study of the configuration of a colony, and a fungus body. Moreover, since Bacillus 
**** formed the spore on the flat surface or the slant face, after the colony appeared, the existence of the sporulation of each 
colony strain was judged two - five days after. When two or more strain was mixed all over the colony, it dissociated with the 
dilution method further. When a gram negative and Bacillus **** were not able to dissociate with a dilution method, it 
suspended in 0.6% brine which sterilized the spore of Bacillus **** cultivated and produced on the slant face which consists of 
the following A culture medium, and isolated except for the gram negative which heats for 10 minutes and cannot be separated 
85 degrees C. 

A medium composition Neutrient BURORU (Oxoid CM-1) 8g A glucose 8g NaCI 6g Dry-yeast extractives (Difco) 0.2g Agar 14g 
DW 1000ml [0015] Proteolysis nature was examined about three sorts of isolated strain X-1, X-2, and X-10. The proteolysis 
trial suspended KUKKUDO meat (NISSUI PHARMACEUTICAL CO., LTD. make and OcidCM-81 are used) 200mg in 6m! of brine 
0.5%, 32 degrees C for eight days, measured the suspended solid which carries out shaking culture and remains, and was 
performed by searching for suspended solid specific consumption by the following formula. 

suspended-solid specific-consumption (%) =[(A-B) /A] x100A: The applied KUKKUDO meat suspended solid B: The suspended 
solid which remained [0016] Although the proteolysis sex-test result of a KUKKUDO meat was shown below, the suspended 
solid specific consumption of strain X-2 was very high, and it became clear that it was strain with high protease activity. This 
strain X-2 was named the bacillus subtilis X-2. The bacillus subtilis X-2 had the nucleic-acid base sequence of 16SrRNA(s) of 
the array number 1 . 







X-2 
X- 10 
X- I 


8 1% 
19% 
3% 



[Translation done.] 
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